Fresh tea leaves were homogenized in a chloroform-methanol mixture (1:1, v/v), and separated into chloroform-soluble and methanol-water-soluble fractions after addition of water. From the chloroform-soluble fraction, the volatile forms of the aroma compounds were obtained.
geraniol, phenylmethanol, and 2-phenylethanol, markedly increased during black tea manu facture. However, those in the bound form, showed a slight decrease during the manufacture. The increases in the former were also brought about by maceration, or treatment of the tea leaves with monoiodoacetate or malonate. 
RESULTS

Two forms of aroma compounds in tea leaves
The volatiles in the chloroform-soluble fraction were analyzed by gas chromato graphy. The results are shown in Fig. 1 . The chromatogram of Fig. 1 -A showed the typical gas chromatographic pattern of aroma compounds from tea leaves.
On the other hand, the gas chromatogram of the petroleum ether extract of the methanolwater-soluble fraction showed only small peaks ( Fig. 1-B ), which were known to originate in condensed petroleum ether. After the methanol-water-soluble fraction was hydro lyzed by dilute acid, aroma was generated and the gas chromatogram of the petroleum ether extract showed new peaks ( The clone used was Benihomare harvested in September . Identified peaks:1, cis-2-pentenol; 2 , h exanol; 3, cis-3-hexenol; 4, trans-2-hexenol; 5, linalool oxide (cis , 5-membered); 6, linalool oxide ( trans, 5-membered) 7, linalool; 8, linalool oxide (trans , 6-membered); 9, linalool oxide (cis, 6-membered); 10, nerol; 11, geraniol; 12, phenylmethanol; 13 , 2-phenylethanol; 15, nerolidol; 14 , 16, 17, unidentified. The volatile fraction corresponding to 10g of original leaves was analyzed in the case of Fig. 1 -A. Cross hatching in Fig. 1 -C indicates the peaks derived by hydrolysis . The peaks of italics in Fig. 1 -C are those that corresponded in retention times to the peaks in Fig. 1 -A. The peaks in Fig. 1 figure, a) ,b) , C) and d) are the same as in the legend of Table I. in Tables  I and  II.  From  Table  I ficult at present, however, to interprete the increases of aroma compounds in the volatile form during the process of black tea manu facture by the liberation of aroma com pounds from the non-volatile form, since the aroma decreases in the non-volatile form are too small to the aroma increases in the volatile form.
Increases of aroma compounds in the volatile form by mechanical and chemical injuries When fresh tea leaves were ground at once by a mortar machine (mechanical injury), or they were treated with chemicals (mono iodoacetate, malonate) for 2days (chemical injury), the aroma compounds in the volatile form increased in injured tissues , as shown in Table III .
Therefore, the increases of these com pounds were found to be due to not only the process of black tea manufacture, but also general injury to the leaves. Time course of aroma compounds in the volatile form after maceration Changes in the amounts of aroma com pounds in the volatile form after maceration were investigated for 5hr. The results are shown in Fig. 2 . cis-2-Pentenol, hexanol, cis-3-hexenol, and linalool increased markedly at the earlier stage after maceration, followed by a slight decrease. Linalool oxide (cis, 5-membered), linalool oxide (trans, 5-mem bered), geraniol, phenylmethanol, and 2-phenylethanol continued to increase during the period tested. The gradual increases of linalool oxide (cis, 5-membered) and linalool oxide (trans, 5-membered) were assumed to arise from the conversion of linalool. i.e., some of them did not change and some decreased slightly during rolling and fermen tation processes.
As the different results were estimated to be due to the different methods of preparation for aroma compounds, the two methods were compared. Therefore, gas chromatographic * Preparation was carried out as follow. The shoots were immersed for 24hr at room temperature in three portions of ether, thereafter the ether was separated. This procedure was repeated three times and the total ether solution was subjected to the same procedure of the chloroform fraction in the present method.
pattern of fresh tea leaves in the previous method might be slightly changed.
So we consider that original contents of aroma compounds in fresh tea leaves is more cor rectly exhibited on the gas chromatographic pattern of the present method than that of the previous method.
Since it has been revealed the fact that aroma compounds in the free form increase markedly due to various kinds of injuries tested in the experiments, the origins of the aroma compounds in the volatile form and the mechanisms concerning these increases become problems to be solved.
